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A comparative study of the population fitness of Helicoverpa armigera 
П Hübner[] on two tobacco species| |Vicotiania tabacum and №. rustica 
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Abstract[] Effects of Nicotiania tabacum and №. rustica on the developmeni[] food utilization and population 












































































































































growth of Helicoverpa armigera|] Hübner[] under both experimental and natural conditions were studied 
comparatively. The results showed that[[] 10 In laboratory condition with 26 + 1*C[] relative humidity of 75% 
+ 5% and photoperiod of 16L: 800 when reared on №. rustica[] the development duration of H. armigera 
larvae significantly prolonged[] while the survival rate of both 1st and 2nd instar larvae and the fecundity of 
female adults reduced notably[] the net reproductive та] №, = 30.5374] and innate capacity of increasd] rm 
= 0.0951[] decreased compared with those reared on №. tabacum .[] 20 There were no significant differences 
in the approximate digestibilitY] АЮП and the relative growth raté] АСАП of the 6th instar larvae reared in the 
two tobacco species. Compared to the larvae feeding оп №. tabacum[] both the efficiency conversation of 
ingestio] ЕСІ and digestio(] ECD[] to №. rustica. significantly decreased[] while the relative consumption 
ratd] АСК increased significantly [] 3[] The 2nd generation population of Н. armigera in №. tabacum fields 
O 1 2 1.9922 > 1[] increased faster than that іп №. rustica. fields[] which were influenced mainly by“ tobacco 
and others" [Jespecially in early stage of larvae. The increase of the 3rd generation population slowed down in 
N. tabacum fieldá] 1 = 1.5994 > 1[T] which declined in №. rustica беја] 7 = 0.6434 < 10. The early stage 
larvae were mainly affected by tobacco resistance and rainfalls[] while the late stage larvae were infected easily 
by pathogens. These results showed that №. rustica was less suitable to the reproduction and increase of Н. 
armigera compared to №. tabacum . 
Key words[] Helicoverpa armigera|] tobacco[] population fitness[] life table[] food utilization[] food conversion[] 


ecological regulation 
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Table 1 Developmental duration of eggs and larvae of Н. armigera reared on two tobacco species 


DU D П Larval stage 








0000 0 
. 10 20 30 40 50 60 00 
Tobacco species Eggs É . 7 . . Н 
Ist instar 2nd instar 3rd instar 4th instar 5th instar 6th instar Total 
g р : U 2.21 +0.52 А 4.33+0.88 А 3.18+0.65 А 2.44+0.64 A 2.03 +0.48 А 2.33+0.72A 2.69+0.64 А 16.10 +2.51 А 
. tabacum 
0000 


2.47+0.79 В 5.49+0.82 В 4.44+0.80 В 2.57+0.76 A 2.17+0.55 А 2.13 +0.68 А 2.48 +0.60 A 18.57 + 1.94 В 


N. rustica 


О0000000 +0000 0000000000000000000000 0 +0 0 0Р<0.010 Data in the table are теап + SDO and 


those in the same column followed by different capital letter show significant difference between №. tabacum апа №. rustica at P < 0.01 level by t-test. 
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0 0 0 0 0 0 Ш 0 Шш 0 0 0 [6 0 0 0 0 0 0 0 Table 2 Effects of two tobacco species on the nutritional 
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same row followed by different lowercase or capital letter show significant 


2.1.4 П П П П П П П П П П П 4 П П LE] П П П difference between №. tabacum and №. rustica at P < 0.05 or Р<0.01 
level by t-tesi[] respectively. The same for Table 3. 
0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 RGR = Relative growth. rate] RCR = Relative consumption rate] AD = 
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Table 3 Effects of two tobacco species on the duration and weight of pupae as well as fecundity of female adults of Н. armigera 











П O Indices 0000 N. tabacum 0000 N. rustica 
О 0 Pupal duratiod]] d[] 

О O Female pupa 8.95+ 1.09 A 11.27+1.10 B 

O O Male pupa 10.20+1.11 A 12.14 + 1.32 B 


O 0 Pupal weight] тә] 
500000 00 Pupa from 5th instar larva 





g 258.68 £9.48 a 249.07 + 8.13 b 
д 249.28+11.12а 241.65 + 6.60 а 
600000 00 Popa from 6th instar larva 
$ 273.21 + 13.42 а 261.86 +7.64 b 
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ПП ШФ О О Fecundity 713.83 + 103.42 А 398.69 + 87.33 В 
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Table 4 Effects of two tobacco species on survival rate$] %[] 














of eggs and larvae of Н. armigera 





0000 D 10 20 3l 40 50 60 000 v 
"Tobacco species Eggs Ist instar 2nd instar 3rd instar 4th instar 5th instar 6th instar Emergence rate 
0000 N. tabacum 78.45 a 61.15 а 78.82 а 95.52 а 95.31 а 90.16 а 89.09 а 85.71 а 
0000 N. rustica 72.78 a 47.20 b 62.38 b 88.89 a 92.86 a 90.38 a 89.36 a 88.10a 


ППППППППППППППППППППППППШ x O0 D DP x0.05[T] Data in the same column followed by different lowercase letters show 


significant difference between №. tabacum and №. rustica at P «0.05 level by Chi-square test. 
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Fig. 1 The survivorship curve of H. armigera on two tobacco specied] 26 + 1%0 
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Table 5 Effects of two tobacco species on the parameters 





in life table of experimental population of Н. armigera 
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Ко = Net reproductive rate[] T = Mean generation time[] г„ = Intrinsic rate of 


increase[] А = Finite rate of increase[] t = Population doubling time. 
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Table 6 Natural population life table of H. armigera in the 2nd generation in two types of tobacco fileds 











000 L 000 4, 000 5, EIPC 
ES unpng О000 0000 dF ШППП pagg 0000 09000 0000 00600 
N. tabacum N. rustica N. tabacum N. rustica N. tabacum N. rustica N. tabacum N. rustica 
П[] Egg 1000 1000 O 0 Predation 241.6 58.8 Sı =0.7584 Sı =0.9412 1.3186 1.0625 
O 0 Parasitism 90.7 89.3 5, =0.8803 S, = 0.9052 1.1359 1.1048 
ПП 0 Unhatched 19.4 40.6 5; = 0.9709 5; = 0.9524 1.0300 1.0500 
UD D] Natural loss 63.4 102.2 $4 = 0.9022 S4 = 0.8741 1.1084 1.1441 
О 0 Total 415.2 290.8 
10 584.8 709.2 П O Predation 61.6 132.0 $5 =0.7302 5; =0.8138 1.3696 1.2288 
lst instar O 0 Parasitism 107.7 84.9 56 = 0.8947 S6 = 0.8529 1.1176 1.1724 
O O Disease 225.8 17.0 S7 20.7041 55 =0.9655 1.2593 1.0357 
d clés 51.2 334.5 Sg 20.4565 Sg = 0.2963 2.1905 3.3750 
О 0 Тоа! 446.3 568.4 
20 138.5 140.8 O 0 Predation 20.6 33.0 So =0.5927 So = 0.7660 1.6873 1.3056 
2nd instar П 0 Parasitism 14.7 18.7 Sio = 0.8511 Sio = 0.8269 1.1750 1.2093 
O O Disease 31.4 4.1 $1, 20.8750 $, = 0.9535 1.1429 1.0488 
а Е 29.2 44.1 51 = 0.6957 S =0.4815 1.4375 2.0769 
[] [] Total 96.0 99.9 
30 42.5 41.0 O 0 Predation 1.5 7.6 513 20.6456 513 =0.8154 1.5489 1.2264 
3rd instar П O Parasitism 8.4 4.0 $14 = 0.9643 54 = 0.8788 1.0370 1.1379 
O O Disease 7.8 11.1 515 = 0.7963 5; =0.6207 1.2558 1.6111 
е СРИ 8.8 7.8 56 = 0.7609 5 = 0.5741 1.3143 1.7419 
О 0 Тоа! 26.5 30.5 
40 16.0 10.5 О O Predation 0.0 0.8 S5 20.7743 8515 =0.9277 1.2915 1.0780 
4th instar O 0 Parasitism 1.9 0.0 58 = 1.0000 5 = 1.0000 1.0000 1.0000 
O O Disease 1.5 3.1 519 =0.7746 $19 =0.6789 1.2909 1.4730 
л, TR 0.4 1.1 Sæ = 0.8043 5% = 0.8333 1.2432 1.2000 
[] [] Total 8.3 5.0 
5-6[] 7:7 5.5 О O Predation 0.0 0.1 S21 =0.9138 5, =0.9749 1.0943 1.0258 
5 – 6th instar O 0 Parasitism 1.9 0.0 S» = 1.0000 S5 = 1.0000 1.0000 1.0000 
O 0 Disease 1.5 1.9 $5, = 0.7532 $4, =0.6518 1.3276 1.5342 
АЕ OM 0.4 0.6 Sa = 0.7391 $54, = 0.8148 1.3529 1.2273 
О 0 Тоа! 3.8 2.6 
OO Pupa 2.8 ПП Н П П I 1.0 0.3 S25 = 0.7600 S25 =0.8800 1.3158 1.1364 
Microbesin soil etc . 
ПО Adult 2:5 ПППППП 0.3 0.0 5% = 0.8947 5 = 1.0000 1.1176 1.0000 
Death after emergence etc . 
000 Р+#П 1.125 1.2000 
ППППШ FU 923 587 
ППППШ РП 0.7167 0.6576 
ПП ПП 00 Index of population developmental trend] /[] 1.9922 1.1581 
0 20 00000 60 150 -70 1580 000000 24.4 0 00 33.4<Ш ПП 0 18.5%00 D] 0 5.6 пр The 2nd generation was tested 

















from June 15 to July 150 during which the mean temperature of air was 24.4°С[] the highest and lowest temperatures of air were 33.4°С and 18.5%0 respectively(] 
and the rainfall was 5.6 mm. O 70 The same for Table 7. 
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Table 7 Natural population life table of H. armigera in the 3rd generation in two types of tobacco fileds 























000 A 000 4 000 $, EIPC 
s ПППП 00600 0000 ar 0000 0000 0000 09000 0000 00600 
N. tabacum N. rustica N. tabacum N. rustica N. tabacum N. rustica N. tabacum N. rustica 
ПП 1000 1000 O 0 Predation 168.7 48.2 5; =0.8313 5, 20.9518 1.2030 1.0506 
Egg П 0 Parasitism 69.3 74.7 S = 0.9167 S, = 0.9215 1.0909 1.0852 
ПП 0 Unhatched 43.3 24.9 5; = 0.9432 5; = 0.9716 1.0602 1.0292 
0000 Natural loss 75.3 60.5 5;=0.8952 $,-0.9200 1.1170 1.0764 
О 0 Total 356.6 208.3 
10 643.4 791.7 П O Predation 161.4 102.6 55 =0.7492 5; = 0.8704 1.3348 1.1489 
Ist instar O 0 Parasitism 23.3 102.6 $6 =0.9516 $5 20.8511 1.0508 1.1750 
П O Disease 108.8 14.7 57 = 0.7627 8; = 0.9750 1.3111 1.0256 
е др 125.4 381.2 Sg = 0.6415 Sg = 0.3333 1.5588 3.0000 
ПОП Total 419.0 601.1 
20 224.4 190.6 O O Predation 69.0 40.8 So =0.6926 5 = 0.7858 1.4439 1.2726 
2nd instar O 0 Parasitism 29.0 38.0 510 =0.8136 Sio =0.7463 1.2292 1.3400 
O 0 Disease 39.5 4.5 $1; 20.6875 5, = 0.9600 1.4545 1.0417 
i ne mars 29.5 50.8 5 = 0.6604 S 20.5263 1.5143 1.9000 
О 0 Total 167.0 134.1 
3l 57.4 56.5 O 0 Predation 3.4 8.5 53 20.9410 513 =0.8503 1.0627 1.1760 
3rd instar П O Parasitism 3.0 4.1 $1, = 0.9437 514 =0.9138 1.0597 1.0943 
П O Disease 18.3 23.2 515 = 0.6418 515 20.4717 1.5581 2.1200 
MEE E 13.6 12.0 56 = 0.5849 Sis = 0.4211 1.7097 2.3750 
ПОП Total 38.3 47.8 
40 19.1 8.7 O 0 Predation 0.4 0.3 517 = 0.9775 Sı =0.9630 1.0230 1.0385 
4th instar П П Parasitism 0.3 0.0 58 = 0.9855 Sig = 1.0000 1.0147 1.0000 
П O Disease 8.1 2.3 S19 = 0.5588 Si 20.7212 1.7895 1.3867 
s dius 4.7 2.0 Sæ = 0.5472 $59 20.6667 1.8276 1.5000 
ПОП Total 13.5 4.7 
5-60 5.6 4.0 O 0 Predation 0.1 0.1 Sa =0.9810 55, 20.9744 1.0194 1.0263 
5 – 6th instar П 0 Parasitism 0.3 0.0 S» = 0.9487 S» = 1.0000 1.0541 1.0000 
П O Disease 1.0 1:5 S5, = 0.8108 55, = 0.6111 1.2333 1.6364 
d dhes 0.3 0.2 524 = 0.9245 54 = 0.9123 1.0816 1.0962 
ПОП Total 1.7 1.8 
OO Pupa 3.9 2:2 тет ШТ PN 2.0 1.0 S55 = 0.4800 $5, 20.5600 2.0833 1.7857 
OO Adult 1.9 1:2 ОООО 0.5 0.2 5% = 0.7500 5% = 0.8571 1.333 1.1667 
Death after emergence etc . 
ППШР+П 1.1250 1.1538 
ППППШ n 1189 838 
ППППШР,П 0.7600 0.6326 
U D ПП 00 Index of population developmental trend] /[] 1.5994 0.6435 











0 300000070 200 -80 80000000 26.300 00 37.3010 00 18.901 00 19.5 п The 3rd generation was tested 

from July 20 to August 180 during which the mean temperature of air was 26.3*C[] the highest was 37.3*C[] the lowest was 18.990 and the rainfall was 19.5 тт. 
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Table 8 Analysis of important factors for natural populations of Н. armigera in two generations 
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Predators Parasitoids 


U UU Type of tobacco 


uuu u 
Unhatched 


ППППП 


Pathogenic microorganism Tobacco and others 





020 030 020 030 





D 20 D 30 D 20 030 020 030 





2nd 3rd 2nd 3rd 
0000 П Egg 1.3186 1.2030 1.1359 1.0909 
Motus Hood 3.570] 2.0481 1.3619 1.3688 
Ist — 3nd instar 
4-60 
дь ењ амар 1433 10428 — 1.0000 1.0696 
00 Total 6.6701 2.5692 1.5470 1.5971 
000 0 17.1368 2.4707 
Two generations 
0000 O Egg 1.0625 1.0506 1.1048 1.0852 
ibi кез 0 1.0675 1.7195 1.6134 1.7230 
Ist — 3nd instar 
4-60 
Aih- 6th instar 11058 10658 1.0000 1.0000 


ПП] Total 2.3115 1.9254 1.7824 1.8699 


0000 


2n 3rd 2nd 3rd 2nd 3rd 
generation generation generation generation generation generation generation generation generation generation 
= - 1.0300 1.0602 1.1084 1.1170 
1.8073 2.9715 = 4.1384 4.0357 
1.7138 2.2070 - - 1.6820 1.9768 
3.0974 6.5581 1.0300 1.0602 7.7158 8.9112 
20.3131 1.0920 68.7570 
- = 1.0500 1.0292 1.1441 1.0764 
1.7500 2.2650 =, = 12.2103 13.5375 
2.2599 2.2691 5 - 1.4727 1.6442 
3.9549 5.1394 1.0500 1.0294 20.5731 23.9591 
20.3258 1.0809 492.9130 


4.4506 3.3329 


Two generations 
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